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SWITCHING COMPLEX 
ARCHITECTURE AND OPERATION 



TECHNICAL FIELD OF THE INVENTION 

The present invention relates to the field of 
coinmunications systems, and more particularly to a system 
and method for facilitating communication of time-division 
multiplexed information and asynchronous transfer mode 
cells using a single switching complex. 



STATEMENT OF RELATED APPLICATIONS 

This application is related to co-pending Application 
Serial No. ^ ^/ i / entitled HYBRID ATM/TDM TRANSPORT 
OVER A COMMON f FIBER RING, and filed on June 3, 1999. 
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BACKGROUND OF THE INVENTION 



Typical 



communication 



networks 



may 



transmit 



information in one or more signal formats, such as an 
optical carrier level-n (OC-n) format, an synchronous 
transport signal level-n format (STS-n) , a digital service 
level-n (DS-n), format, frame relay format or combination of 
these or other signal formats. In addition these various 
signal formats may contain, for example, time-division 
multiplexed information, asynchronous transfer ^mode cells, 
or other types of information formats. As communication 
systems evolve and interface with various network edements, 
issues arise in handling various signal formats requiring 
various levels of signal processing. 

One approach to addressing these issues is to 
incorporate separate switching complexes at nodes within 
the network, each switching complex operable to process a 
particular signal type or a particular granularity of 
signal. For example, a network node may include one 
switching complex operable to process traffic carrying time 
division multiplexed information, and a separate switching 
complex operable to process traffic carrying asynchronous 
transfer mode cells. This approach is expensive, difficult 
to manage, and generally requires an inordinate amount of 
space . 

Another approach is to carry time-division multiplexed 
information over asynchronous transfer mode traffic. This 
approach is typically accomplished using asynchronous 
transfer mode circuit emulation techniques. A problem with 
this approach is that mapping time-division multiplexed 
information onto asynchronous transfer mode traffic 
generally introduces error-causing jitter into the system. 
In addition, since the time-division multiplexed 
information is mapped into an asynchronous format, this 
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SUMMARY OF THE INVENTION 

In accordance with the present invention, a system 
operable to communicate time-division multiplexed 
information and asynchronous transfer mode cells comprises 
a primary rate switching fabric operable to receive a first 
plurality of transport, signals and to switch the first 
plurality of transport signals at a first level-, a sub-rate 
switching fabric operable to receive a second plurality of 
transport signals carrying time-division multiplexed 
information and to switch the second plurality of transport 
signals at second level that, is a more granular level than 
the first level, and an asynchronous transfer mode 
switching fabric operable to receive a third .plurality of 
transport signals carrying asynchronous transfer mode cells 
and to switch asynchronous transfer mode cells among the 
third plurality of transport signals carrying asynchronous 
transfer mode cells. 

Technical advantages of the present invention include 
the provision of a system and method for facilitating 
transmission of a flexible mixture of various signal types 
and granularities. In a particular embodiment, the 

invention facilitates communication of primary rate, sub- 
rate, and asynchronous transfer mode cell carrying traffic 
using a single switching complex. Through the invention's 
unique configuration, sub-rate traffic and asynchronous 
transfer mode traffic can be processed without affecting 
the flow of pass-through traffic. In a particular 

embodiment, the invention provides separate time slot 
interchanges to handle processing of primary rate signals 
and sub-rate/asynchronous transfer mode signals. 

The invention can be constructed to have a modular 
design. For example, the sub-rate switching fabric and the 
asynchronous transfer mode switching fabric can each reside 
on a separate physical cards. This design provides an 
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advantage of facilitating interchangability between the 



customizing bandwidth allocation in the switching complex 
according to the traffic patterns of any particular 
application, which facilitates application of the invention 
to a wide variety of network applications and accommodates 
changes in network demands as systems evolve. 

Other technical advantages are readily apparent to one 
of skill in the art from the attached figures, description, 
and claims . 



switching fabrics . 



This type of design facilitates 
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BRIEF DESCRIPTION OF THE DRAWINGS 

For a more complete understanding of the present 
invention, and for further features and advantages thereof, 
reference is now made to the following description taken in 
conjunction with the accompanying drawings, in which: 

FIGURE 1 is a block diagram of an exemplary system 
operable to facilitate communication of asynchronous 
transfer mode cells and time-division multiplexed 
information according to the teachings of the present 
invention; 

FIGURE 2 is a block diagram showing an exemplary 
embodiment of a switching complex constructed according to 
the teachings of the present invention; and 

FIGURE 3 is a flow chart showing an exemplary method 
of communicating time-division multiplexed information and 
asynchronous transfer mode cells in a communication 
network. 
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DETAILED DESCRIPTION OF THE INVENTION 

FIGURE 1 is a block diagram of an exemplary system 10 
operable to facilitate communication of asynchronous 
transfer mode (ATM) cells and time-division multiplexed 
(TDM) information according to the teachings of the present 
invention- Throughout this description, the terms 
"asynchronous transfer mode" and ''ATM" contemplate not only 
current versions and standards defining cell transfer 
techniques, but also other later revisions, modifications, 
enhancements, or new types of fixed-length and/or variable- 
length cell transfer technologies. 

System 10 includes a plurality of line cards 12a-12n 
operable to provide an interface between a switching 
complex 50 and communication links 14a-14n coupled to a 
network 16. Throughout this document, the term "coupled" 
is broad enough to encompass direct or indirect 
communication between two or more elements said to be 
"coupled" to one another. The term "coupled" may or may 
not denote a physical connection between the coupled 
elements . 

In the illustrated embodiment, network 16 comprises a 
public switched telephone network (PSTN). Network 16 may 
comprise any suitable wireline or wireless system, or 
combination thereof, operable to support communication 
between various network elements. For example, network 16 
may comprise an integrated services digital network (ISDN) , 
a local area network (LAN) , a wide area network (WAN) , a 
global computer network, such- as the Internet or other 
dedicated switched network, or other communication systems 
or combination of communication systems at one or more 
locations . 

Communication links 14 may comprise any medium or 
combination .of mediums operable to facilitate transmission 
of optical and/or electrical signals. In the illustrated 
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embodiment, communication links 14 comprise fiber links 
carrying optical carrier (OC-n) signals or synchronous 
transport module (STM-n) signals containing asynchronous 
transfer mode cells and/or time-division multiplexed 
information. Although the invention applies equally to 
synchronous optical network (SONET) and synchronous digital 
hierarchy (SDH) networks, for clarity of description the 
illustrated embodiment is described with respect to a SONET 
configuration. Those skilled in the art will recognize 
that SDH signal transfer techniques apply equally to the 
inventive concepts disclosed. 

Each line card 12 includes physical layer devices 
(PHY) 18 operable to perform, for example framing functions 
on incoming and outgoing signals. For example, where line 
card 12 receives an OC-n signal, physical layer devices 18 
operate to retrieve individual transport signals, for 
example, synchronous transport signal level-n (STS-n) 
signals. Where line cards 12 receive, for example, DS-1 or 
DS-3 signals (referred to generally as ^^DS-n signals") , 
physical layer devices 18 operate to map the DS-n signals 
into transport signals for processing within system 10. 
Throughout this description, the term ^'transport signal" 
refers to a signal format used to transport information 
within signal complex 50. These transport signals may 
comprise, for example, STS-1, STS-3c, or STS-12 signal 
formats. Alternatively, the invention could implement SDH 
analogs of these signals. 

Each line card 12 further includes overhead processors 
(OH) 20 operable to extract overhead information from 
incoming signals and insert overhead information into 
outgoing signals. 

System further includes a plurality of tributary cards 
22a-22n. Tributary cards 22 provide an interface between 
switching complex 50 and various network elements coupled 
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to a network 24 via communication links 26a-26n. In the 
illustrated embodiment, network 24 comprises a local area 
network, such as an Ethernet. Tributary cards 22 receive, 
for example, frame relay signals containing legacy data 
from network 24. Each tributary card 22 includes physical 
layer devices 28 and overhead processors 30, which are 
similar in structure and function to elements 18 and 20 in 
line cards 12 described above. In addition, each tributary 
card 22 includes a segmentation and reassembly (SAR) module 
32 operable to receive legacy data from network 24, and to 
segment the legacy data into asynchronous transfer mode 
cells. Segmentation and reassembly module 12 also operates 
to convert asynchronous transfer mode cells received from 
switching complex 50 into legacy data for transmission over 
network 24 . 

System 10 may also include various other tributary 
cards 34a-34n, which provide interfaces between a network 
36 and switching complex 50. In the illustrated 

embodiment, network 36 comprises a public switched 
telephone network. Other network types and configurations 
could be used without departing from the scope of the 
invention. Tributary cards 34 may comprise, for example, 
OC-3 cell relay (OR) cards, DS-3/EC-1 cards, DS-1 cards, 
frame relay cards, DS-1 Inverse Multiplexing (DS-1 IMA) 
cards, or any combination of these or other signal format 
cards. Each tributary card 34 includes physical layer 
devices (PHY) 40 operable to extract transport signals from 
incoming signals and to map incoming signals into transport 
signals for transmission, to switching complex 50. Each 
tributary card 34 also includes overhead processors 42 
operable to extract overhead information from incoming 
signals and to map overhead information into outgoing 
signals . 
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System 10 includes a switching complex 50, which 
communicates with line cards 12 and tributary cards 22 over 
a communication link 52. Throughout this document, the 
terms such as "communicate" and "receive" are intended to 
encompass both direct and indirect communication between 
system elements. In this embodiment, communication link 52 
comprises a backplane, and switching complex 50 comprises 
one or more circuit cards operable to communicate with 
backplane 52. Switching complex 50 includes a switching 
center 60 in communication with a primary rate switching 
fabric 70, a sub-rate switching fabric 80, and an 
asynchronous transfer mode switching fabric 90. In this 
embodiment, primary rate switching fabric 70 resides on the 
same physical card as switching center 60, while sub-rate 
switching fabric 80 and asynchronous transfer mode 
switching fabric 90 reside. on separate physical cards. 

Configuring switching complex 60 so that sub-rate 
switching fabric 90 and asynchronous transfer mode 
switching fabric 90 each reside on separate physical cards 
provides an advantage of facilitating interchangability 
between the switching fabrics. This type of design 
facilitates customizing bandwidth allocation in switching 
complex 50 according to the traffic patterns of various 
applications. This configuration also facilitates 

application of the invention to a wide variety of network 
applications and accommodates changes in network demands as 
systems evolve. Although the illustrated embodiment 
depicts a particular physical configuration, the invention 
contemplates any physical arrangement of the various 
switching fabrics and is not intended to be limited by the 
arrangement shown in the illustrated embodiment. 

In operation, system 10 receives a plurality of 
incoming signals from, for example, networks 16, 24, and 
36. Some of these signals may contain time-division 
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multiplexed information and/or asynchronous transfer mode 
cells to be switched at a particular rate, referred to as 
the "primary rate." Throughout this document, the term 
''primary rate" refers to a level of switching offered by 
switching complex 50 that is less granular than the level 
offered by a "sub-rate" switching fabric. In this 
embodiment, the primary rate comprises a synchronous 
transfer signal level-1 (STS-1) rate. Others of the 
incoming signals may contain time-division multiplexed 
information requiring sub-rate signal processing. For 
example, some of the incoming signals may contain virtual 
tributary (VT) traffic requiring signal switching at a more 
granular rate than the primary rate. This type of 
switching is referred to throughout this description as 
"sub-rate switching." In the illustrated embodiment, sub- 
rate switching may comprise switching of virtual tributary 
traffic carried by the incoming transport signals. Still 
others of the incoming signals may include asynchronous 
transfer mode cells. Of the incoming signals containing 
asynchronous transfer mode cells, some may require 
asynchronous transfer mode layer processing, while others 
comprise pass-through traffic. 

System 10 receives these incoming signals at line 
cards 12 and tributary cards 22 and 34 . Line cards 12 and 
tributary cards 22 and 34 are referred to generally as 
interface cards. Each of the interface cards includes 
physical layer devices (PHY) 18, 28, and 40, which receive 
the incoming signals in various signal formats, and 
translate the various incoming signal formats into 
transport signals. In some cases, transport signals are 
formed by extracting portions of larger signals received at 
the interface cards, while in other cases transport signals 
are formed by mapping more granular signals received at the 
interface cards into larger transport signals. In the 
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illustrated embodiment, the transport signals comprise 
synchronous transport signal level-n (STS-n) signals - 

The transport signals are transmitted across 
backplane 52 to an appropriate switching fabric 70, 80, or 
90, depending on the processing needs associated with that 
signal. Primary switching rate fabric 70 receives 

transport signals carrying time-division multiplexed 
traffic not requiring sub-rate switching and transport 
signals carrying asynchronous transfer mode traffic not 
requiring asynchronous transfer mode layer processing. 
Primary rate switching fabric receives these signals and 
switches the signals at a primary switching rate, in this 
case an STS-1 level switching rate. 

Transport signals carrying time-division multiplexed 
information requiring sub-rate switching are routed to sub- 
rate switching fabric 80. In the illustrated embodiment, 
sub-rate switching fabric 80 comprises a virtual tributary 
cross-connect, operable to perform virtual tributary signal 
switching on the incoming transport signals. 

Transport signals containing asynchronous transfer 
mode cells requiring asynchronous transfer mode layer 
processing are routed to asynchronous transfer mode 
switching fabric 90 through backplane 52. In the 

illustrated embodiment, asynchronous transfer mode 
switching fabric 90 comprises an asynchronous transfer mode 
add/drop multiplexer operable to perform asynchronous 
transfer mode cell cross-connection at a virtual path (VP) 
or a virtual circuit (VC) level. 

Switching center 60 receives switched transport 
signals from primary rate switching fabric 70, sub-rate 
switching fabric 80, and asynchronous transfer mode 
switching fabric 90. These signals are passed back to line 
cards 12 and/or tributary cards 22 and 34, where physical 
layer devices convert the transport signals into formats 
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System 10 provides significant flexibility in 
communicating signals containing various types of 
information and requiring various levels of signal 



facilitates, for example, processing signals containing 
time-division multiplexed information requiring virtual 
tributary cross-connection, signals containing asynchronous 
transfer mode information requiring asynchronous transfer 
mode layer processing, and pass-through signals requiring 
only primary rate switching- This flexibility allows 
system 10 to excel in a variety of network environments and 
adapt as particular network implementations evolve. 

FIGURE 2 is a block diagram showing an exemplary 
embodiment of switching complex 50. Switching complex 50 
includes a switching center 60, which receives incoming 
transport signals from line cards 12 and tributary cards 22 
and 34. In this embodiment, transport signals received at 
switching center 60 can be classified into three 
categories: (i) incoming transport signals 110 carrying 
asynchronous transfer mode traffic requiring layer 
processing (asynchronous transfer mode traffic) ; 
(ii) incoming transport signals 112 carrying sub-rate 
traffic requiring sub-rate cross-connection (sub-rate 
traffic); and (iii) pass-through incoming signals 114 
carrying either pass-through asynchronous transfer mode 
traffic or pass-through time-division multiplexed traffic 
(primary rate traffic) . 

Switching center 60 includes an automatic protection 
switching selector (APS SEL) 116, which receives incoming 
transport signals from backplane 52. Automatic protection 
switching selector 116 determines, based on whether a fault 
has occurred, whether traffic from a working channel or a 



36. 



switching . 



Through this flexible design. 



system 10 
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protection channel 



should be processed. 



Automatic 



protection switching selector 116 includes a plurality of 
ports 115a-115n for receiving the incoming transport 
signals. In this particular embodiment, switching complex 
50 receives an equivalent bandwidth of 240 STS-1 signals. 
Switching complex 50 could alternatively receive and 
process other bandwidths of signals. Particular bandwidths 
expressed in this description are for illustrative purposes 
only . 

Switching center 60 also includes a signal distributor 
118, which is coupled between line cards 12 and tributary 
cards 22 and 34, and switching fabrics 70, 80, and 90 of 
switching complex 50. Signal distributor 118 operates to 
receive asynchronous transfer mode traffic 110, sub-rate 
traffic 112, and primary rate traffic 114 and to route 
these signals to a switching fabric operable to perform 
switching functions for each type of signal. 

In the illustrated embodiment, signal distributor 118 
comprises a signal bridge 120 operable to multiply incoming 
transport signals 110-114 to create a duplicate set of 
transport signals 110-114. In the illustrated embodiment, 
signal distributor 118 further includes a time slot 
interchange 122 (TSI #2). In this embodiment, time slot 
interchange 122 receives a full set of incoming transport 
signals 123a-123x. Time slot interchange 122 rearranges 
the incoming transport signals so that at least sub-rate 
traffic 112 is associated with time slots 123a-123n, and at 
least asynchronous transfer mode traffic 110 is associated 
with time slots 123n+l-123y. 

In some embodiments, time slot interchange 122 outputs 
the same number of signals it receives. In that case the 
value of "x" in 123x equals the value of "y" in 123y. In 
other cases, switching center 50 may receive more incoming 
transport signals than sub-rate switching fabric 80 and/or 
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asynchronous transfer mode switching fabric 90 will accept . 
In those cases, time slot interchange 122 can operate to 
compress incoming transport signals into a number of 
signals acceptable to switching fabrics 80 and 90. In that 
embodiment, the number of signals "y" is less than the 
number of signals "x." 

Sub-rate switching fabric 80 receives information from 
time slots 123a-123n of time slot interchange 122. 
asynchronous transfer mode switching fabric 90 receives 
information from time slots 123n+l-123y of time slot 
interchange 122. Primary rate switching fabric (TSI #1) 
receives a full set of incoming transport signals at time 
slots 125a-125x. 

Through this configuration, each signal type is routed 
to a switching fabric operable to perform appropriate 
switching on that signal type. In a particular embodiment, 
sub-rate switching fabric. 80 comprises a virtual tributary 
cross-connect operable to switch time-division multiplexed 
traffic at a virtual tributary level; asynchronous transfer 
mode switching fabric 90 comprises an add/drop multiplexer 
operable to perform virtual path or virtual circuit cross- 
connection; and primary rate switching fabric 70 comprises 
a time slot interchange operable to perform STS level 
switching. Primary rate switching fabric 80 and sub-rate 
switching fabric 80 could provide other levels of 
granularity of switching, depending on the application. In 
addition, additional sub-rate switching fabrics could be 
implemented to provide additional levels of granularity in 
switching . 

Switching center 60 further includes a signal selector 
124, which receives switched transport signals from primary 
rate switching fabric 70, sub-rate switching fabric 80, and 
asynchronous transfer mode switching fabric 90. Signal 
selector 124 operates to route switched transport signals 
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110-114 to appropriate ports for transmission to line cards 
12, tributary cards 22, and/or tributary cards 34. In this 
particular embodiment, signal selector 124 includes a time 
slot interchange (TSI #3) 126 operable to receive switched 
transport signals from . sub-rate switching fabric 80 and 
asynchronous transfer mode switching fabric 90, and to 
rearrange the switched transport signals so that they are 
again matched with the time slots on which they were 
originally received at time slot interchange 122. In 
embodiments where time slot interchange 122 was used to 
compress incoming transport signals, time slot interchange 
126 can be used to decompress the compressed signals to 
recover the original number of transport signals. 

In the illustrated embodiment, signal selector 124 
also includes a multiplexer 128, operable to receive a set 
of switched transport signals from primary rate switching 
fabric 70 and a set of switched transport signals from time 
slot interchange 126. Multiplexer 128 selects from the 
multiple sets of switched transport signals it receives to 
obtain a set of selected switched transport signals. In 
the illustrated embodiment, multiplexer 128 comprises a 2:1 
multiplexer operable to receive and process two sets of 
switched transport signals. Alternatively, multiplexer 128 
could comprise an N:l multiplexer operable to receive 
additional sets of switched transport signals from an 
additional number of sub-rate switching fabrics. 

Switching center 60 also includes an automatic 
protection switching distribution circuit (APS DISTR) 130. 
Automatic protection switching distribution circuit 130 
receives the selected switched transport signals from 
selector 124, and distributes copes of these signals to 
both working and protection channels . 

In operation, switching complex 50 receives a 
plurality of incoming transport signals from line cards 12, 
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tributary cards 22, and/or tributary cards 34. Automatic 
protection selection circuit 116 determines, based on 
whether a fault has been detected, whether to process 
traffic from working channels or protection channels. 
Incoming transport signals are next routed to signal 
distributor 118, which routes at least the primary rate 
traffic to primary rate switching fabric 70, at least the 
sub-rate traffic to sub-rate switching fabric 80, and at 
least the asynchronous transfer mode traffic to 
asynchronous transfer mode switching fabric 90. 

In a particular embodiment, bridge 120 receives 
incoming transport signals and multiplies those signals to 
create at least one duplicate set of incoming transport 
signals. One set of the incoming transport signals is 
routed to primary rate switching fabric 70, which receives 
pass-through traffic and switches that traffic at a primary 
rate, in this case an STS-1 rate. Another set of the 
incoming transport signals is routed to time slot 
interchange 122, which associates sub-rate traffic 112 with 
time slots 123a-123n, and associates asynchronous transfer 
mode traffic 114 with time slots 123n+l-123y. Sub-rate 
switching fabric 80 is configured to receive signals from 
time slots 123a-123n, and asynchronous transfer mode 
switching fabric 90 is configured to receive information 
from time slots 123n+l-123y. 

Each switching fabric performs its corresponding 
switching function on selected ones of the incoming 
transport signals to form switched transport signals. The 
switched transport signals are received at signal selector 
124, which operates to associate switched transport signals 
with particular line cards 12, tributary cards 22, and/or 
tributary cards 34. In this particular embodiment, time 
slot interchange 126 of signal selector 124 receives 
switched transport signals from sub-rate switching fabric 
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80 and asynchronous transfer mode switching fabric 90, 
Time slot interchange 126 rearranges the switched transport 
signals to again associate each signal with the time slot 
on which it was originally received at time slot 
interchange 122. In addition, time slot interchange 126 
may decompress switched transport signals to derive the 
original number of transport signals received at time slot 
interchange 122 . 

Multiplexer 128 receives two sets of switched 
transport signals; one from primary rate switching fabric 
70 and one from time slot interchange 126. Multiplexer 128 
identifies appropriate switched transport signals, and 
passes those signals to automatic protection switching 
distributor 130. Automatic protection switching 

distributor 130 distributes the switched transport signals 
to working and protection channels. 

FIGURE 3 is a flow chart ' showing an exemplary method 
200 of communicating time-division multiplexed information 
and asynchronous transfer mode cells in a communication 
network. The method 200 begins at step 210 where switching 
complex 50 receives a plurality of transport signals to be 
switched at one or more switching granularities . In a 
particular embodiment, the method 210 of receiving 
transport signals includes step 212, where switching 
complex 50 receives pass-through traffic requiring primary 
rate switching. This pass-through traffic may carry time- 
division multiplexed information, asynchronous transfer 
mode cells, or a combination of the two. In the 
illustrated embodiment pass-through traffic comprises STS-1 
signals. In this particular embodiment, switching complex 
50 also receives sub-rate traffic requiring sub-rate 
switching at that step 214. In the illustrated embodiment, 
sub-rate traffic comprises STS-1 signals carrying virtual 
tributary traffic requiring virtual tributary switching. 
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Switching complex 50 further receives asynchronous transfer 
mode traffic requiring asynchronous transfer mode cell 
switching at that step 216. 

Switching complex 50 communicates the incoming 
transport signals to switching fabrics operable to provide 
a level of switching commensurate with the needs of each 
signal at step 220. In a particular embodiment, the method 
220 includes step 222, where signal distributor 118 
receives the incoming transport signals and duplicates 
those signals to form a first set of incoming transport 
signals and a second set of incoming transport signals. 
Signal distributor 118 communicates the first set of 
transport signals to primary rate switching fabric 70 at 
step 224. Signal distributor 118 communicates the second 
set of transport signals to time slot interchange 122 at 
step 226. Time slot interchange 122 associates ones of the 
second set of transport signals carrying sub-rate traffic 
with a first range of time slots at step 228. In a similar 
matter, time slot interchange 122 associates ones of the 
second set of transport signals carrying asynchronous 
transfer mode traffic with a second range of time slots at 
step 230. Switching complex 50 is configured so that 
signals assigned to the first range of time slots are 
eventually communicated to sub-rate switching fabric 80, 
and signals assigned to the second range of time slots are 
eventually communicated to asynchronous transfer mode 
switching fabric 90. 

Time slot interchange 122 communicates sub-rate 
traffic to sub-rate switching fabric 80 at step 232. In a 
similar manner, time slot interchange 122 communicates 
asynchronous transfer mode traffic to asynchronous transfer 
mode switching fabric 90 at step 234. Switching complex 50 
switches each transport signal at a switching level 
appropriate for that signal at step 240. For example. 
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primary rate switching fabric 70 switches pass-through 
traffic at a primary switching rate, in this case an STS-1 
rate; sub-rate switching fabric 80 switches sub-rate 
traffic at a switching rate that is more granular than the 
primary switching rate, in this case a virtual tributary 
switching rate; and asynchronous transfer mode switching 
fabric 90 performs asynchronous transfer mode layer 
processing on the asynchronous transfer mode traffic 
received . 

Switching complex 50 facilitates communication of 
switched transport signals to interface cards (e.g., 
interface cards 12, 22, and/or 34) for eventual 
transmission to external network elements at step 250. In 
the illustrated embodiment, the method 250 of communicating 
switched transport signals to the interface cards includes 
step 252, where switched time slot interchange 126 
reassociates sub-rate traffic with the time slots on which 
the sub-rate traffic was originally received. Similarly, 
time slot interchange 126 reassociates switched 
asynchronous transfer mode traffic at step 254 with time on 
which the asynchronous transfer mode traffic was originally 
received . 

Multiplexor 128 of signal selector 124 receives a 
first set of switched transport signals from primary rate 
switching fabric 70 at step 256. This first set of 
switched transport signals includes pass-through traffic 
that has been switched at the primary rate. Multiplexor 
128 also receives a second set of switched transport 
signals at step 258, which include switched sub-rate 
traffic and switched asynchronous transfer mode traffic. 
Multiplexor 128 selects switched transport signals from the 
first and second sets of transport signals at step 260 for 
communication to the interface cards (e.g.^ cards 12, 22, 
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and/or 34), and communicates the selected switched 
transport signals to the interface cards at step 262. 

The invention provides significant advantages in 
facilitating transmission of a variety of signal formats 
while providing various levels of processing to those 
signals. In particular, the invention allows sub-rate and 
ATM layer processing on particular signals without delaying 
transmission of other pass-through traffic. 

Although the present invention has been described in 
several embodiments, a myriad of changes, variations, 
alterations, transformations, and modifications may be 
suggested to one skilled in the art, and it is intended 
that the present invention encompass such changes, 
variations, alterations, transformations, and modifications 
as fall within the spirit and scope of the appended claims. 



